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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electropolishing liquid used in case copper or a 
copper alloy is electropolished. It is especially suitable invention for electronic parts, such as lead 
(terminal) material. 
[0002] 

[Background of the Invention] The ingredient (a "copper system ingredient" is called below.) which 
consists of copper or a copper alloy is made busy these days as lead material (terminal material) of 
electronic parts, such as a capacitor, a resistor, a connector, a printed circuit, and an integrated circuit, 
and the former from the request of the high-performance-izing, densification, etc. of the electronic parts 
of these days — furthermore, it is required increasingly that the front face of a copper system ingredient 
should be smooth. There is the electropolishing approach which the applicant for this patent proposed 
[ the smoothing ] previously as a possible approach easily (JP,6-238519,A, JP,6-285719,A, 7-60549 
official report, etc.). 

[0003] It is the approach of these electropolishing approaches making the electrolytic solution during the 
confrontation with an anode plate (workpiece) and cathode flow here, and polishing, and is the approach 
as for which rough polishing (macro polishing) to which 2-100 micrometers of surface roughness are 
made, without generating a YAKKE layer, and mirror plane polishing (micro polishing) which is made 
to generate a YAKKE layer and sets surface roughness to less than 2 micrometers are made to 
coincidence at one process. 

[0004] And as conventional electropolishing liquid, the acid thing was usually used from the neutrality 
containing a sulfate, a nitrate, and a chelating agent (JP,7-316899,A: (Japanese Patent Application No. 
No. 139285 [ six to ]) reference). * 

[0005] For example, the thing of the following presentation is indicated by above-mentioned JP,7- 

3 16899, A as the electrolytic solution for brass (Cu-Zn) which is a copper alloy. 

[0006] 

Ammonium sulfate 100 g/L ammonium acetate 100 g/L [0007] 

[Problem(s) to be Solved by the Invention] However, when a copper alloy was polished using the 
electropolishing liquid of the above-mentioned presentation, the class of copper alloy showed that it was 
easy to generate the following troubles especially into the Corson system alloy. 
[0008] It is easy to generate smut (powdery black oxide) on the front face of a polishing object (copper 
system ingredient). It is a back process, and when the coat (surface preparation) by electroplating, 
electroless deposition, CVD (chemicalvapor depositiond), PVD (physical vapor deposition), etc. is 
formed, this smut becomes causes, such as surface blistering, a cob, and separation, at this coat, and is 
not desirable. 

[0009] This invention aims at offering the electropolishing liquid which smut cannot generate easily on 
the front face of the copper system ingredient which is a polishing object in view of the above. 
[0010] 
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[Means for Solving the Problem] The electropolishing liquid concerning this invention solves the above- 
mentioned technical problem by the following configuration. 

[001 1] it is the electropolishing liquid used in case copper or a copper alloy is electropolished, and each 
content compound of a phosphoric-acid root and a carboxylic-acid root is contained as an indispensable 
component - pH It is characterized by coming to be adjusted to about 5-8. 
[0012] 

[Embodiment of the Invention] Next, explanation detailed about each configuration of the above- 
mentioned means is given. 

[0013] (1) As a copper alloy which is a polishing object, a ** copper-zinc system alloyired brass, 73 
**********, and 64********** ** copper- tin system alloy :practical use bronze (gun metal) Corson 
alloy (Cu-nickel-Si), silicon bronze, beryllium bronze, etc. are suitable. 

[0014] However, other copper alloys other than the above, for example, the brass containing lead, the 
brass containing tin, high tensile brass, phosphor bronze, lead bronze, aluminum bronze, nickel 
aluminum bronze, nickel manganese bronze, silicon bronze, beryllium bronze, cupronickel (Cu-nickel 
alloy), nickel silver (nickel-Cu-Zn alloy), a copper-lead alloy, copper manganese alloys, cadmium 
NIUMU copper, etc. can be used as the polishing object of this invention. 

[0015] As the above-mentioned phosphoric-acid root content compound, (2) Others [ diphosphoric 
acid / (pyrophosphoric acid) / a phosphoric acid and ], Orthophosphates, such as ammonium phosphate, 
potassium phosphate, and sodium phosphate; Phosphoric-acid hydrogen ammonium, A phosphoric-acid 
hydrogen potassium, dibasic sodium phosphate, ammonium dihydrogenphosphate, Phosphoric-acid acid 
salt, such as a potassium dihydrogenphosphate and a sodium dihydrogenphosphate, And alt.diphosphate, 
such as diphosphoric acid ammonium, potassium diphosphate, and sodium diphosphate; Ammonium 
dihydrogen phosphate, **, such as diphosphoric acid acid salt, such as a diphosphoric acid hydrogen 
potassium, diphosphoric acid hydrogen sodium, diphosphoric acid 2 hydrogen ammonium, a 
diphosphoric acid 2 hydrogen potassium, and diphosphoric acid disodium, — a kind or two sorts or more 
can be used together and used from inside. 

[0016] ** et al. — ** ~ one sort or two sorts or more of things chosen from the group of ammonium 
phosphate, potassium diphosphate, and diphosphoric acid among phosphoric-acid root content 
compounds are desirable. 

[0017] the content of this phosphoric-acid root content compound ~ usually - it takes still more 
desirably for 50 - 70 g/L 40 to 80 g/L desirably 20 to 120 g/L. 

[0018] (3) As the above-mentioned carboxylic-acid root content compound An acetic acid, a propionic 
acid, butanoic acid, an isobutyric acid, a valeric acid, an isovaleric acid, a lauric acid, Saturation 
aliphatic series monocarboxylic acid, such as a palmitic acid and stearin acid; Oxalic acid, A malonic 
acid, a succinic acid, a glutaric acid, an adipic acid, a piperine acid, a suberic acid, Saturation aliphatic 
series dicarboxylic acid, such as an azelaic acid and a sebacic acid; An acrylic acid, Partial saturation 
monocarboxylic acid, such as a methacrylic acid, a crotonic acid, isocrotonic acid, and oleic acid; A 
fumaric acid, partial saturation dicarboxylic acid [, such as a maleic acid, ]; ~ tricarboxylic acid [, such 
as aconitic acid, ]; - hydroxycarboxylic acid [, such as a citric acid a malic acid, a tartaric acid, a 
gly colic acid, a lactic acid, and a glyceric acid, ]; - further Various kinds, an amic acid, a mercapto 
carboxylic acid, a keto carboxylic acid, etc. can use together and use one sort or two sorts or more from 
from among those ammonium salt and alkali salt. 

[0019] Especially hydroxycarboxylic acid, such as a citric acid, a malic acid, and a tartaric acid, is 
desirable among **'s and others carboxylic-acid root content compounds. 
[0020] the content of this carboxylic-acid root content compound - usually - it takes still more 
desirably for 90 - 1 10 g/L 70 to 130 g/L desirably 50 to 150 g/L. 

[0021] (4) Above pH (hydrogen ion exponent) tends to generate polishing nonuniformity less than in 
about five. If about 8 is exceeded, polishing will become difficult and it will become easy to generate an 
etching phenomenon. 

[0022] and - this — pH Adjustment is performed using the water solution of a base or an acid. At this 
time, as a base, what is contained in the various above-mentioned salts is desirable, the water solution of 
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aqueous ammonia, hydroxylation potash, and a sodium hydroxide can be used, and aqueous ammonia is 

desirable especially. Usually, when it inclines to the alkalinity which surpasses pH 8 although aqueous 

ammonia adjusts the electrolytic solution in many cases in order to show acidity in many cases when the 

above-mentioned phosphoric-acid compound and a carboxylic-acid compound are used, it adjusts using 

the above-mentioned phosphoric acid, diphosphoric acid, and a carboxylic acid. 

[0023] (5) Next, explain the electropolishing approach which uses the above-mentioned electrolytic 

solution. 

[0024] Although this electrolytic solution is applicable suitable for electropolishing, especially mirror 
plane polishing, it is applicable also to the approach as for which electrolysis rough polishing and mirror 
plane polishing of a publication are made to the above-mentioned official report at coincidence. 
[0025] The approach of a publication can be used for the above-mentioned official report. The 
conditions of electropolishing are carried out as follows. 

[0026] Electrolytic-solution temperature 20-60 degrees C (desirably 30-50 degrees C), polishing current 
20 - 100 A/dm2 (desirably 30 - 80 A/dm2) 

Floor to floor time 5-90 seconds (desirably 15-60 seconds, still more desirably 20 - 40 seconds) 
(6) In this way, when a copper system metal is electropolished, although mirror plane polishing is 
performed, smut cannot generate rough polishing easily. Therefore, even if it performs coat processing 
of electroplating etc. at a back process, there is no possibility that blistering, a cob, separation, etc. may 
occur in this coat. 
[0027] 

[Example] The example which checks hardening of this invention and which went to accumulate is 
explained. 

[0028] In addition, the thing of 50mm** made from a Corson alloy (presentation: nickel 2.4%, Si 0.4%, 
P 0.15%, Cu remainder) was used for the polished object, and cathode was made into 8cm spacing to the 
polished object using the prismatic form thing of SUS304 of this cross-section configuration. 
[0029] <Example 1> electropolishing liquid is aqueous ammonia (IN) about the presentation liquid of 
potassium pyrophosphate: 60 g/L and citric-acid 100 g/L. It adjusted to pH 7. 

[0030] And 20 seconds was performed for polishing current (anode plate):50 A/dm2 and mirror plane 
electropolishing. 

[0031] The result before and after the electropolishing processing is shown in Table 1. 

[0032] It turns out that this electropolishing liquid does sufficient scouring so. Moreover, smut was not 

accepted in a front face. 

[0033] In the same conditions as the <example 2> above-mentioned example 1, mirror plane 
electropolishing was performed for 60 seconds. 

[0034] It turns out that it improves although whenever [ polishing ] will be [ some ], if it carries out for a 
long time, although a result is shown in Table 1 . Moreover, smut was not accepted in a front face. 
[0035] In the <example of comparison> above-mentioned example 1, it carried out similarly except 
having made electropolishing liquid into ammonium-sulfate:100 g/L and ammonium acetate: 100 g/L. 
[0036] Although a result is shown in Table 1, as compared with an example 1, Rz (ten-point average of 
roughness height) is large, and Sm (average crest spacing) is small, and it turns out that whenever 
[ polishing ] is inferior. In addition, smut was checked in the example of a comparison. 
[0037] 

[Function and Effect of the Invention] the electropolishing liquid of this invention contains a 
phosphoric-acid root and a carboxylic-acid root as an indispensable component like the above - pH 
While electrolysis mirror plane polishing to a **** ingredient is smoothly performed by the 
configuration which it comes to adjust to about 5-8 so that it may be supported in the above-mentioned 
example, generating of smut is not accepted at all, either. 

[0038] Therefore, even if it forms the coat (surface preparation) by electroplating, electroless deposition, 
CVD (chemical vapor depositiond), PVD (physical vapor deposition), etc. at a back process, there is no 
possibility of generating surface blistering resulting from smut, a cob, separation, etc. in this coat. 
[0039] 
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CLAIMS 



[Claim(s)] 

[Claim 1] it is the electropolishing liquid used in case copper or a copper alloy is electropolished, and 
each content compound of a phosphoric-acid root and a carboxylic-acid root is contained as an 
indispensable component - pH Electropolishing liquid characterized by coming to be adjusted to about 
5-8. 

[Claim 2] Electropolishing liquid according to claim 1 characterized by said phosphoric-acid root 
content compound making the origin one sort or two sorts or more of things chosen from the group of 
ammonium phosphate, potassium diphosphate, and diphosphoric acid. 

[Claim 3] Electropolishing liquid according to claim 1 or 2 with which said carboxylic-acid root content 
compound is characterized by making hydroxycarboxylic acid into the origin. 

[Claim 4] let each content compound of a water-soluble phosphoric-acid root and a carboxylic-acid root 
be an indispensable component as said electropolishing liquid in the approach of electropolishing copper 
or a copper alloy using electropolishing liquid - pH The electropolishing approach characterized by 
using the thing which it comes to adjust to about 5-8. 

[Claim 5] The electropolishing approach according to claim 4 characterized by said phosphoric-acid root 
content compound making the origin one sort or two sorts or more of things chosen from the group of 
ammonium phosphate, a potassium pyrophosphate, and a pyrophosphoric acid. 

[Claim 6] The electropolishing approach according to claim 4 or 5 that said carboxylic-acid root content 
compound is characterized by making hydroxycarboxylic acid into the origin. 



[Translation done.] 
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